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Abstract 
The research on bioactivity of sponge Clatria sp symbiotic bacteria against Staphylococcus aureus 
and Salmonella typhi have been conducted. The study aims to know bioactivity of sponge Clatria sp 
symbiotic bacteria towards test bacterium Stapylococcus aureus and Salmonella typhi. Sponge was 
collected from Samalona Island waters Makassar, South Sulawesi. Sample was collected by means 
of SCUBA, brought to laboratory in cool box. In laboratory, sponge was cut and grinded aseptically 
in LAF for further microbial screening. The homogenate was serially diluted up to 10−6 dilutions 
and then spread on nutrient TSA plates. Isolation method followed common procedure used 
elsewhere. We managed to isolate nine symbiotic bacteria from Clatria sp. The antagonist test of 
microbial symbiotic was conductet in-vitro. Antagonistic assay was done by an agar-well diffusion 
method under aerobic conditions. Isolated bacterial strains were tested for the antibacterial activity 
against bacterial pathogens. Antagonistic activity was detected after an incubation of 24 to 48 h at 
35°C. The presence of clearance zone on agar plates was used as an indicator for the antibacterial 
activity. Bacteria were characterized based on morphological characteristics. The result indicates 
that amongst nine isolates (coded Is1, Is2, Is3, Is4, Is5, Is6, Is7, Is8, and Is9), six isolates are gram 
negative and eight isolates are coccus. Furthermore, antimicrobial activity test shows that four 
isolates (Is6, Is7, Is8, Is9) shows antibacterial activity against Salmonella typhi dan Staphylococcus 
aureus. Antibacterial activity of bacterial sponge-symbiotic is discussed in the present paper.   
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1. INTRODUCTION 
Infectious disease is one of the biggest health problems today. Besides the 
virus, bacteria is not less important in causing infectious disease. The increase of 
the number of antibiotic doses consumed to prevent infectious disease lead to the 
resistence of the bacteria against several antibiotics (Multi drug resistent) 
(Musnelina dkk, 2004). Another problem occurs due to the antibiotic consumption 
particularly synthetic antibiotic, is the side effect of the drug, expensive price, low 
dissolubility level, and toxicity. This triggers the exploration of natural resource 
which is a potensial resource to produce bioactive component to overcome the 
problem of resistent antibiotic and to seek for new natural antibacteria. 
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The potency of those bioactive components have been known to be existed 
at marine natural resource. It has been known that the sea possesses natural resource 
and great benefit. Many scientists put their concern to the sea because besides as 
food resource, the sea also the resource to produce raw material for drugs. 
According to Mardiyah et al (2012) the marine natural resource which have the 
potency as active component for antimicroba are sponges, soft coral, seagrass, 
seaweed and many others. One of the marine creatures that produce most of the 
bioactive component is sponges (Mayer and Lehman, 2000 in Nurhayati et al, 
2006), including the antibioactive compound (Lee et al., 2001). 
Sponges that used as a bioactive compound comes from the nature, therefore 
it requires an aquaculture effort to protect them from over exploitation (over 
fishing). One of this aquaculture efforts that conducted to fullfil the demand of the 
drug raw material without taking from the nature is the cultivation of bateria 
extracted from the sponges. 
Sea sponges is one of the host for many microorganisms that symbiosis with 
them such as bacteria and fungi. According to Hentschel, et al (2002) in Laport., et 
al (2009), there is about 40%-60% of sponges biomass that composed of bacteria 
community. Bacteria assocciated with sponges producing secondary metabolite 
compound which plays a significant role in the immune system of the sponges to 
protect them from other animals attack (Thakur and Muller, 2004). Secondary 
metabolite produced by the sea sponges possess chemical compound groups such 
as alkaloids, terpenoids, phenol, peptides, polyketides and others (Thakur and 
Muller, 2004). Its biological potency is quite diverse including enzime inhibitor, 
antifungi, antiparasite, insecticide, antimicrobe, anti-inflamation, and antitumor 
(Lee et al., 2001; Thakur and Muller, 2004; Taylor et al, 2007). Secondary 
metabolite produced from microorganism symbion with sponges possesses a huge 
potency as antibacteria (Burgess et al., 1999; Amstrong et al., 2001; Yan et al., 
2003 in Nofiani, 2008). 
 
Research result conducted by Rasyid and Murniasih (2010) about the 
potency of bacteria symbiosis with some sponges that inhabit Barrang Lompo 
Island water, Makassar showed antimicroba activity. One of these sponges species 
that symbiosis with bacteria is Clathria sp. Considering this potency, then in this 
research bacteria isolation that symbiosis with sponges Clathria sp was carried on, 
for later on to be observed about antibacteria activitiy against pathogenic bacteria 
Staphylococcus aureus and Salmonella typhi which in turn will be characterized 
against the bacteria symbion that possesses antibacteria activity. 
This research aimed to isolate and characterize the bacteria symbiosis with 
sponges Clathria sp and to discover tha antibacteria bioactivity from symbion 
sponges bacteria Clathria sp against pathogenic bacteria Staphylococcus aureus 
and Salmonella typhi  
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2. METHODOLOGY 
Sample collection of sponges Clathria sp was conducted on May 2014 in 
Samalona Island water, Makassar, at 2-10 m depth using SCUBA. Sponges 
symbiont bacteria was isolated from Clathria sp and test againts pathogenic bacteria 
Staphylococcus aureus and Salmonella typhi. Microbiological test was carried out 
in the Microbiology laboratory, Biology Department, Faculty of Mathematics and 
Natural Sciences, Hasanuddin University, Makassar. 
Material used in this research were sponge Clathria sp, aquadest, sterile 
seawater, alcohol 70%, ampicillin solution, DMSO (dimetil sulfoksida), medium 
Nutrient Agar (NA), medium Marine Agar, medium Marine Broth, gram colouring 
(violet crystal, lugol, alcohol-acetone, and safranin), emersi oil, paper disk, 
aluminium foil, testing microbe  (Staphylococcus aureus and Salmonella typhi), 
NaCl 0,9 % dan spritus. 
Laboratory procedure 
Glass tools such as test tubes, petri dishes, glass objects and pipette 
sterilized by dry heat sterilization (hot air) in the oven. Sterilization was performed 
at a temperature of 180 ° C 170⁰- for 1-2 hours. Ose round sterilized by dry heat 
sterilization in a Bunsen flame until red-hot. Medium and non-glass apparatus used 
first sterilized by moist heat sterilization using an autoclave. Sterilization was 
performed for 15 minutes in a temperature of 121oC and a pressure of 2 atm. 
 Medium that used in this study as follows: 
a. Nutrient Agar Slant 
Nutrient was weighed as much as 0.81 grams of 30 ml volume, then diluted 
with 30 ml of distilled water .After sterile media and tilted were removed and 
allowed to solidify. 
b. Marine Broth 
Medium composition for the production of 400 ml Marine Broth contained 
14.96 grams, 0.4 grams of glucose and 0.4 g yeast. 
c. Marine Agar  
For 300 ml of medium contained Marine Agar 16.575 grams. 
Microbiology assay 
a. Sampling Sponges Clathria sp 
 Sampling of the sponge Clathria sp was carried out in  Samalona Island waters, 
at a depth of 2-10 m, Makassar with scuba diving techniques. After removed 
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from the surface of the sea, sample was cleaned using steriled sea water 2-5 
times. 
b. Isolation of bacteria symbiosis with Sponge Clathria sp 
 Sponge that has been cleaned taken as much as 8 grams then cut into pieces, 
after that then blendered using 80 ml of steriled sea water. Thereafter, diluted 
until 10-6 dilution, then the results of the dilution put in a petri dish and then 
marine medium poured as 12-15 ml. 
c. Purification of Bacterial Symbiont Sponges Clathria sp 
 Bacteria from Clathria sp sponge that has been incubated for 2 x 24 hours, 
firstly,  observation of the bacterial isolates showed distinct morphological 
features such as color, shape, elevation and ledges of the colony, then each 
different colony purified by the quadrant method on marine medium agar, then 
incubated for 1-2 days, after that, newly growth colonies then etched and then 
the same thing was repeated again in the medium to obtain several different 
single colonies. After that several different single isolates were observed 
microscopically and moved on marine agar slant as stock. 
 
d. The culture of symbiont bacteria 
 Pure bacterial colonies that had been incubated in medium Marine agar slant 
for 24 hours at a temperature of 250C, and then a loopful of each marine agar 
slant was taken, each of which has different pure culture was then diluted in 
physiological NaCl, after that it was inoculated on each erlenmeyer which 
contained Marine Broth medium already of 50 ml and shaked at a speed of 200 
rpm for 7 days 
 
a. Preparation of test bacteria 
1. Renewing of test bacteria 
Testing bacteria used in this research were Staphylococcus aureus and 
Salmonella typhi which were taken from pure cultivation, each of them 
was taken as much as one rounded ose, then inoculated by stratching into 
nutrient slant agar medium, then incubated at 370C for 1x24 hour. 
2. Suspension making 
Each of testing bacteria aged 24 hours from slant agar suspended with aid 
of NaCl steriled physiologic solution of 0.9%. suspension then poured into 
cuvet 13 mm. Determination of the density of the cultivated bacteria was 
arranged to obtain expected dilution at 580 mm wave length which has 
25% transmittent (equal with 108 density) against blank steriled NaCl 
using spectrophotometer.  
3. Control Solution  
Positive control solution used ampicillin solution and DMSO was used as 
a negative control. 
 
b. Activity test 
The test was conducted in vitro using agar diffusion method which used paper 
disk 10 mm. Steriled nutrient agar medium cooled at temperature 400C-450C. 
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Then test bacteria suspension was poured aseptically into petridish as much as 
1 ml. afterward, Nutrient Agar medium was poured as much as 12-15 ml on 
top of it, homogenized and allowed to condense. 
Afterward, different species of culture sponge symbiont bacteria Clathria sp, 
positive control (ampicillin) and a negative control DMSO (dimethyl 
sulfoxide). Paper disks were then placed aseptically with sterile tweezers on 
the surface of the medium with paper discs distance from one another was 2 
cm and the distance from the edge of the paper dish from petri dish was 2 cm. 
Subsequently, incubated at 370C for 1 x 24 hours and measured how many 
sheets of steriled paper disk and each soaked for 5 minutes in some inhibit areas 
using caliper. Afterward, incubation was continued up to 2 x 24 hours to see 
the nature of the active compound contained by the culture. The test was 
performed when the bacterial symbiont culture fermented for 7 days. 
 
c. Bacteria stock 
Each of different single colony and has been known produced antibacteria from 
the test of antibacteria activity then planted into different marine slant agar 
medium for further test.  
d. Characterization of symbiont bacteria sponge Clathria sp 
The observation of the colony was conducted to see the shape, edge, elevation, 
colour and for morphological observation of cell was conducted using gram 
colouring technique, aiming to discover the colour and the species of the gram 
bacteria.  
3. RESULT AND DISCUSSION 
 The results of the isolation of bacterial symbionts in Clathria sp revealed 
that there were nine bacteria symbiont then coded as Is1, Is2, Is3, IS4, is5, Is6, IS7, 
Is8 and Is9. The observation of colony morphology of bacterial isolates are shown 
in Table 1,  
 
Tabel 1. Morphological observation of bacterial colony symbiont of Clathria sp 
Isolates 
Colony form 
Form Edge Colour Elevation 
Is1 Big round Undulate Milky white Flat 
Is2 Big round Entire  white Flat 
Is3 Big round Undulate Milky white Flat 
Is4 Small round Undulate white Raised  
Is5 Small round Entire  white Raised  
Is6 Small round Entire white Flat  
Is7 Small round Entire  Milky white Raised  
Is8 Big round Entire white Raised 
Is9 Small round Entire  Yellow Raised 
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 Whereas Gram's staining results is shown in Table 2. Table 3 shows the test 
results of the inhibition of bacterial isolates bacterial symbionts of Clathria sp 
against Staphylococcus aureus and Salmonella typhi. 
As shown in Table 1, the form of morphology of four the bacterial 
symbionts colony Clathria sp were big round (Is1, Is2, Is3 and Is8), while the edges 
of the colony are generally entire except for Is1, Is3, Is4 are undulate. Color colony 
varies from white, milky white and yellow. While colonies elevation varied which 
was Flat (IS1, Is2, Is3, Is6) and raised (Is4, Is5, Is7, Is8). 
Gram's staining results as shown in Table 2 reveal that the three isolates 
(Is1, Is3, Is8) were a gram-positive bacteria, while the other six isolates were gram-
negative bacteria. The observation of the isolates morphology showed that all 
isolates shaped bacillus except isolates Is8 shaped cocci. Further testing 
antimicrobial activity against the test bacteria Staphylococcus aureus and 
Salmonella typhi listed in Table 3. Five isolates did not show antimicrobial activity 
indicated no inhibition zone formation. While the other isolates showed 
antimicrobial activity. 
 
Table 2. Gram’s straining result of bacterial isolate symbion of Clathria sp 
 
 
 
 
 
Table 3. Diameter of inhibition zone of isolates sponge symbiont 
Isolates 
Diameter of Inhibition zone  (mm) 
Staphylococcus aureus Salmonella typhi 
1 x 24 hour  2 x 24 hours 1 x 24 hour 2 x 24 hours  
Is1 - - - - 
Is2 - - - - 
Is3  - -   - -  
Is4  -  -  -  - 
Is5  -  -  -  - 
Is6 7.00  6.75  6.20 6.16 
Is7  7.50 7,48  8,00 7.96 
Is8 8.70 8.66 9.20 9.12 
Is9 6.50 6.45  6.10 6.06 
Control   7.5  8.5  8.5  8.5 
 
 
Isolates Form Bacterial type 
Is1 Basil Positive 
Is2 Basil Negative 
Is3 Basil Positive 
Is4 Basil Negative 
Is5 Basil Negative 
Is6 Basil Negative 
Is7 Basil Negative 
Is8 Coccus Positive 
Is9 Basil Negative 
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4. CONCLUSSION 
- Four isolates (Is6, Is7, Is8, Is9) show antimicrobial activities against 
Staphylococus aureus and Salmonella typhi.  
- Isolate Is8 has a higher diameter of inhibition zone compares to other 
isolates. 
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